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P ROBLEM TO BE SOLVED : To provide a simple method by which spherical resin particles can stably be 
obtained. 

S OLUTION : This method for producing crystalline spherical fine powder comprising the following steps (A) to 
(C): (A) adding (b) other one or more thermoplastic polymers to (a) a finely powdered crystalline thermoplastic 
polymer, melt kneading the resultant mixture, providing a resin composition having a structure so that the 
polymer (a) may be a dispersed phase (island) and the other polymers (b) may be a matrix (sea), (B) washing 
the prepared resin composition with (c) a solvent and under conditions without dissolving the polymer (a) but 
dissolving the polymers (b) and (C), removing the solvent (c) from the mixture of the polymer (a) with the 
solvent (c) and thereby affording the spherical fine powder. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[C laim(s)] 

[Claim 1] The manufacture approach of the spherical polymer impalpable powder characterized by consisting of 
(**) of a degree - (Ha) a process. 

(b) Add one or more kinds of other thermoplastic polymers (b) to the impalpable-powder-ized thermoplastic 
polymer (a), carry out melting kneading, and obtain a resin constituent with sea island structure from which a 
polymer (a) serves as a dispersed phase (island), and other polymers (b) serve as a matrix (sea). 

(b) Wash on a solvent (c) and conditions which a polymer (a) does not dissolve this resin constituent, but other 
polymers (b) dissolve. 

(c) From the mixture of a polymer (a) and a solvent, remove this solvent (c) and obtain spherical impalpable 
powder. 

[Claim 2] The manufacture approach of the spherical polymer impalpable powder according to claim 1 
characterized by a thermoplastic polymer (a) being a crystalline polymer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of spherical thermoplasticity 

polymer impalpable powder. 

[0002] 

[Description of the Prior Art] Various approaches as the manufacture approach of a thermoplastic polymer 
particle are learned. For example, the thing for which the approach of carrying out the polymerization of the 
polymerization nature monomer to the shape of a particle, the c spray-drying method, and d polymer are cooled 
after dissolving in a solvent using special polymerization methods, such as the mechanical grinding method using 
a ball mill, a jet mill, etc., b emulsion polymerization, a nonaqueous distribution polymerization, a seed emulsion 
polymerization, and a suspension-polymerization method, at the elevated temperature more than the glass 
transition point and melting point How to deposit a polymer by carrying out addition mixing of the solvent which 
is a poor solvent of this polymer and has compatibility in the solvent of this polymer after dissolving the 
approach and e polymer to which crystallization of the polymer is carried out in a solvent, f) Are the poor 
solvent of this polymer and addition mixing of the solution obtained by dissolving a polymer in a solvent is 
carried out into the solvent of immiscible nature at this solvent. How to remove the solvent in these dispersion 
liquid and take out a polymer, after making it agitate strongly and considering as a distributed condition, g) The 
chemical grinding method for depositing it, after making the solution obtained by dissolving a polymer in a 
solvent dissolve polymers, such as an approach of dispersing an organic solvent and obtaining a polymer, in a 
solvent, agitating after adding under churning of the water which the emulsifier contained and emulsifying to 
O/W emulsion etc. is mentioned. 

[0003] In the approach of Above a-g, f and g are mentioned as an approach by which comparatively spherical 
polymer impalpable powder is obtained, and it is indicated by J P, 61 -286883, JP,62H728,A, J P, 62-321 24 A etc. 
about f law, and is indicated by J P,7-47643,B etc. about g law. 
[0004] 

[Problemfe) to be Solved by the Invention] however, a thermoplastic polymer — a — carrying out spherical 
atomization in mechanical grinding of law — difficult — moreover, b-e — also in law, it is difficult to obtain the 
spherical particle inferior to repeatability — etc. — it had the problem. 

[0005] Moreover, in order to obtain spherical impalpable powder with small that the adjustment conditions of 
churning are complicated and particle diameter, it is necessary to make polymer solution viscosity remarkably 
low, and in f law, it has faults, such as a difficult thing, that it is necessary to use an organic solvent so much 
especially and that the viscosity of a polymer solution obtains a spherical particle substantially remarkably 
highly in the thermoplastic polymer which is adapted for this invention. 

[0006] Furthermore, the thing for which a water-soluble polymer cannot be used in g law, Moreover, the 
application to engineering plastics, thermoplastic elastomer, etc. with low solubility to that the solvent which 
carries out compatible to water (it dissolves in water) cannot be used, and various solvents g) it is impossible to 
obtain a polymer solution 100 degrees C [ which is the conditions of law ] or less, or It was that by which a part 
of polymer which can be carried out is limited to amorphous polymer etc. by reasons more difficult than 
problems — the emulsified liquid with which a lot of solvents will be needed with emulsified liquid even if 
possible, and a spherical particle is not obtained is not obtained — occur. 

[0007] As mentioned above, about a thermoplastic polymer, especially the high crystalline polymer of solvent 
resistance, it is in a difficult situation for it to be stabilized and to still obtain a spherical particle. This invention 
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relates to the approach of manufacturing the spherical particle of such a thermoplastic polymer. 
. [0008] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that the above-mentioned technical 
problem should be solved, it finds out that the spherical particle of the thermoplastic polymer made into the 
purpose by the approach of having the next configuration is obtained, and came to complete this invention. That 
is, this invention offers invention which performs the following process in the sequence concerned. 
[0009] (b) Add one or more kinds of other thermoplastic polymers (b) to the impalpable-powder-ized 
thermoplastic polymer (a), carry out melting kneading, and obtain a resin constituent with sea island structure 
from which a polymer (a) serves as an island and other polymers (b) serve as the sea. 

(b) Wash on a solvent (c) and conditions which a polymer (a) does not dissolve this resin constituent, but other 
polymers (b) dissolve. 

(c) Obtain spherical impalpable powder by removing this solvent (c) from the mixture of a polymer (a) and a 
solvent, and performing classification processing before and after solvent removal if needed. 

[0010] In addition, in the resin constituent which consists of the polymer (a) and polymer (b) in this invention, a 
polymer (a) serves as a dispersed phase and a polymer (b) serves as a matrix phase. In this invention, this 
dispersed phase is called an island and a matrix phase is called the sea. 

[001 1] The thermoplastic polymer (a) used for this invention That to be the polymer of the direction which 
should be carried out [ impalpable powder Hzing, and what is necessary is just what is not fundamentally 
dissolved in the solvent (c) later mentioned in the washing conditions of the above-mentioned process (**) 
substantially specifically Polyimide, polyethylene, polypropylene, polystyrene, a styrene butadiene copolymer, A 
polyamide, a polycarbonate, polyphenylene oxide, a polyphenylene sulfide, Pori Sail John, a polyether ape phon, 
polyarylate, polyacetal, A polyether ketone, a polyether ether ketone, polybutylene terephthalate, Although 
polybutylene naphthalate, polyethylene terephthalate, polyethylenenaphthalate, a liquid crystal polymer, 
polyamidoimide, polyether imide and those denaturation objects, a copolymer, and mixture are mentioned, it is 
not limited to these. 

[0012] When the solvent resistance of the impalpable powder which consists of the thermoplastic (polymer a) 
particle aggregate finally acquired is taken into consideration, in these polymers, a crystalline polymer is 
desirable and polyethylene, polypropylene, a polyphenylene sulfide, polybutylene terephthalate, polybutylene 
naphthalate, polyethylene terephthalate, polyethylenenaphthalate, etc. are especially desirable. 
[0013] It is necessary to dissolve in the solvent (c) later mentioned in the washing conditions of the above- 
mentioned process (**) and, and other thermoplastic polymers (b) used for this invention need to be a 
thermoplastic polymer (a) and incompatible. 

[0014] In this invention, with incompatible, with a macro level, even if it seems to be mixed, with a molecular 
level, it is mixed completely and no carry out [ there are a polymer (a) and a polymer (b) and ] thing semantics. 
When compatible (a), i.e., a polymer, and a polymer (b) are completely mixed with the molecular level, a solvent 
(c) cannot extract a polymer (b) easily. All conditions other than this condition are named generically, and it is 
called incompatible. In this invention, the resin constituent whole [ all ] which consists of a polymer (a) and a 
polymer (b) does not need to be incompatible, and the incompatible part should just be contained. In this 
invention, an immiscible polymer (a) and (b) also include the condition of dissolving with the compatibilizer 
although it does not go to compatible in the condition of calling it incompatible. 

[0015] As a polymer (b), specifically Polyimide, polyethylene, Polypropylene, polystyrene, a styrene butadiene 
copolymer, a polyamide, A polycarbonate, polyphenylene oxide, a polyphenylene sulfide, Pori Sail John, a 
polyether ape phon, polyarylate, polyacetal, A polyether ketone, a polyether ether ketone, polybutylene 
terephthalate, Although polybutylene naphthalate, polyethylene terephthalate, polyethylenenaphthalate, a liquid 
crystal polymer, polyamidoimide, polyether imide and those denaturation objects, a copolymer, and mixture are 
mentioned, it is not limited to these. 

[0016] Moreover, these thermoplastic polymers (b) are suitably chosen by the class of thermoplastic polymer 
(a), after taking into consideration the melt viscosity in the melting point, softening temperature, and kneading 
temperature, and compatibility. 

[001 7] If each is chosen so that a polymer (a) and a polymer (b) may serve as incompatible, the resin 
constituent which carried out melting kneading of them will come to present the sea island structure by which 
the polymer (a) dispersed phase was formed in the matric phase which consists of a polymer (b). 
[0018] As a polymer (a) which forms sea island structure easily comparatively here, and a combination of (b), 
the following pairs are mentioned, for example. The following polymers in 1-4 (a) are the examples of a typical 
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crystalline polymer. 

[0019] 

[Table 1] 

m l 





#'JV- (a) 


#UV- (b) 


1 




* ,| J7'Df|/> 


2 




*°'J7* Dfc' |/> 


3 




r'J7^10fKtfM< 


4 


Mo>-6, 6 




5 


U7i-l/>I-rJt 


*'wjj«i 


6 


^>7*?y*i>7A*- 


rwjjm 



[0020] In the washing conditions of the above-mentioned process (**), the solvent (c) used for this invention 
will not be limited, especially if it seems that a thermoplastic polymer (a) is not dissolved but other 
thermoplastic polymers (b) are dissolved. As for a solvent (c), it is desirable that it is what dissolves a polymer 
(b) alternatively. Specifically For example, a water; methanol, ethanol, propanol, isopropanol, Alcohols, such as 
benzyl alcohol; Organic-acids ; acids, such as carboxylic acids, such as formic acid, an acetic acid, and a 
propionic acid, and a phenol, Alkali, the water solution and the alcoholic solution containing other electrolytes; A 
pentane, Hydrocarbons, such as a hexane, a heptane, a cyclohexane, the petroleum ether, benzene, and a 
xylene; A methylene chloride, Chloroform, a dichloroethane, a dichloroethylene, trichloroethane, Halogenated 
hydrocarbon, such as a trichloroethylene, a carbon tetrachloride, and alpha-chloronaphthalene; Diethylether, 
Ether, such as diphenyl ether and an anisole; Ethyl acetate, butyl acetate, Ester, such as gamma-butyrolactone; 
An acetone, a methyl ethyl ketone, Ketones, such as methyl isobutyl ketone; Formaldehyde, an acetaldehyde, 
Aldehydes and the water solutions of those, such as propionaldehyde; Triethylamine, Amines, such as 
benzylamine, an aniline, dimethylacetamide, N-methyl pyrrolidone, N-cyclohexyl pyrrolidone, N-methyl 
caprolactam, a pyridine, a pyrrolidine, and a piperidine, and amides; in addition to this, such mixture, such as 
dimethyl sulfoxide, is mentioned. Moreover, a solid monomer, oligomer, the polymer of a biphenyl, 
diphenylsulfone, and a polytetramethylene ether glycol, etc. are [ that a solvent here should just be what flows 
in the washing conditions of the above-mentioned process (Ha) 3 usable in ordinary temperature. 
[0021 3 It is suitable for a solvent (c) also from the point of the productivity of polymer (a) impalpable powder to 
be able to dissolve a polymer (b) by high concentration more at low temperature, and to use that with which the 
amount used is more little and can be managed in what is a low-boiling point or high vapor pressure from the 
point which can carry out the atony sum of the conditions of washing process (**) mentioned later as it is 
simpler. 

[0022] A suitable solvent (c) can be easily chosen, if a polymer (b) is mixed to it, and required and heating etc. 
will be carried out. although the suitable solvent (c) is selectable suitably by the class of polymer (b) — a 
polymer (b) — the case of acrylic resin — a methyl ethyl ketone, an acetone, ethyl. acetate, etc. — the case of 
polyalkylene terephthalate — isopropyl alcohol, butyl alcohol, benzyl alcohol, etc. — the case of polyolefine — 
the case of polystyrene, such as toluene and a xylene, — the case of toluene and polyacrylic acid — lower 
alcohol — each — it is suitable. 

[0023] It is the most desirable if the bad influence to toxicity or an environment can choose further as a 
solvent (c) not only in consideration of the above mentioned conditions but in consideration of the lowest 
possible point. When dealing with a solvent in large quantities, it is good to collect as a closed system as much 
as possible. 



http://^ww4.ipdl.ncipi.go.jp/cgiHDin/lranjfyeb_cgi_ejje 2004/1 1/16 



4/6 / \— V 



[0024] In this invention, first, by process (**), melting kneading of a polymer (a) and the (b) is carried out, and 
the resin constituent of sea island structure is prepared. Although it can check easily, whether a resin 
constituent presents sea island structure makes the following engineering perspectives a scale, for example, 
and selection of conditions is [ that what is necessary is just to carry out melting kneading of them suitably ] 
possible for it. 

[0025] Although the weight ratio of thermoplastic polymer (a)/tb) used for this invention is based also on the 
specific gravity of each polymer, it is desirable to be referred to as 5 /95 -80/20, and it is more desirable to 
be referred to as 10 /90 - 70/30. If a weight ratio becomes smaller than 5/95, since the yield of the spherical 
particle polymer made into the purpose will become small, if it becomes conversely larger than 80/20, it 
becomes and is not [ that the sea island structure which makes a thermoplastic polymer (a) an island is hard to 
be obtained ] desirable preferably. 

[0026] Especially the melt viscosity ratio of both the polymers in the conditions at the time of melting kneading 
of process (b) of this invention is not restricted about the thermoplastic polymer (a) used for this invention, and 

(b) . However, when the weight ratio of a polymer (a) and (b) is in the range of 70 /30 - 80/20, as for the melt 
viscosity ratio of both the polymers in the conditions at the time of melting kneading of process (b) of this 
invention, it is desirable that it is 1/1 or more, and it is 3/1 or more more preferably. That is, generally the one 
higher than the melt viscosity of a thermoplastic polymer (b) of the melt viscosity of the thermoplastic polymer 
under these conditions (a) is desirable. However, when controlling polymer particle diameter, this melt viscosity 
ratio may be reversed intentionally. 

[0027] melting kneading of process (b) of this invention — a batch type and continuous system — which 
approach may be used and a 1 shaft extruder, a twin screw extruder, etc. which may be carrying out vent ** 
are preferably used with continuous system, such as Brabender, at a batch type. Of course, it precedes 
performing process (b) and preliminary mixing of both the polymers may be carried out in the condition which 
the heat history does not require, for example, ordinary temperature. 

[0028] In process (b) of this invention, kneading of both polymers is performed in the state of melting. About 
+5—50 degrees C of minimum temperature which generally fulfills these conditions although it is necessary to be 
the melting point (when it to have the melting point) of both the thermoplastic polymer (a) to be used and (b) or 
temperature higher (when it not to have the melting point) than glass transition temperature and there is 
temperature for which it was suitable with the combination of each polymer of this melting kneading 
temperature are desirable. If melting kneading temperature is too high, the polymer of one side or both may 
cause a pyrolysis, and is not desirable. If required in order to prevent the pyrolysis of the polymer which has 
lower decomposition temperature as much as possible, when the temperature gradient of the melting point of 
both polymers or a glass transition point is remarkable and large, an antioxidant etc. can also be included in 
both polymers. Although especially melting mixing time is not restricted, it is usually 1 minute - 2 hours. 
[0029] Thus, the resin constituent which has the obtained sea island structure and which serves as a polymer 

(a) from (b) is washing process (**) of a degree, and only a polymer (a) is divided into the mixture [real target of 
the solvent (c) of a polymer (a) and pole small quantity by ], and a polymer (b) and mixture with most solvents 

(c) . 

[0030] The solvent (c) and conditions of washing process (**) are suitably chosen by the polymer (a) to be 
used and (b). Usually, it can carry out by agitating the resin constituent of sea island structure in a solvent (c). 
If required, it is also possible to perform it in the state of pressurization. When the solvent (c) of low- 
temperature small quantity cannot perform sufficient washing, washing more sufficient in a short time can be 
performed by increasing the quantity of the amount of the solvent used further, for example, choosing the 
temperature conditions to which the solubility of the solvent (c) of a polymer (b) becomes higher, increasing the 
count of washing, or combining them. 

[0031] When performing the washing process of process (**) of this invention by the batch type, as for the 
amount of the solvent (c) to be used, 1 /I - 100/1 are desirable at a weight ratio with a thermoplastic polymer 

(b) , and 2 /I - 50/1 are more desirable. Since a thermoplastic polymer (b) cannot fully dissociate if there are 
few amounts of solvents than this, but great cost is needed for recovery of a solvent preferably when there are 
more amounts of solvents than this, it is not desirable. However, when the solubility to the solvent (c) of a 
thermoplastic polymer (b) is low, the amount of solvents can be made [ more ] than this. Moreover, it is a 
desirable means in the semantics of raising washing effectiveness to repeat such a washing process twice or 
more, and to perform it. 

[0032] Although especially the washing temperature that is process (**) of this invention is not restricted, it is 
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temperature to which a thermoplastic polymer (a) does not flow substantially preferably when obtaining a 
globular form particle. For example, as long as it washes in a proof-pressure container, you may be the 
temperature more than the boiling point of a solvent (c). Generally, it is more desirable than the melting point 
(when it has the melting point) or glass transition temperature of a thermoplastic polymer (a) that it is 
temperature low 10 degrees C or more (when it does not have the melting point). If washing temperature is 
higher than this, it is not desirable in order that the thermoplastic polymer (a) which carried out spherical 
atomization may start welding. Although not restricted, washing time amount is usually 3 minutes -4 hours, and 
it is chosen so that it may become a short time from this range as much as possible. 

[0033] In addition, the washing process of process (b) of this invention may be performed by which approaches, 
such as a batch type and continuous system. 

[0034] Thus, in process (**), although a solvent (c) and mixture with a polymer (a) are obtained, it is common 
[ a solvent (c) ] to become pole small quantity as it described above, even if it called it mixture. The solvent (c) 
solution of a polymer (b) is also obtained by coincidence. 

[0035] The impalpable powder with which a solvent (c) is completely removed at the following process (Ha), and 
the mixture of the polymer (a) and solvent (c) which were obtained in the above-mentioned process (**) 
consists of a spherical particle of a polymer (a) is obtained. 

[0036] Although the solvent removal process of the process (Ha) of this invention is based also on the content 
of the solvent in said mixture (c), it is performed on the conditions from which a solvent (c) is removed. This 
process (Ha) consists of separation processes, such as distillation under the filtration through a mesh, a filter 
cloth, etc., centrifugal separation, ordinary pressure, and reduced pressure, a desiccation process under 
ordinary pressure and reduced pressure, etc., and although it is good only at the latter desiccation process, 
these separation process and a desiccation process can be combined, and it can usually perform them. 
Moreover, when a thermoplastic polymer (b) remains after this solvent removal process and the property of an 
original thermoplastic polymer (a) is spoiled, it may return to process (b) again and washing may be repeated. 
[0037] process (**) of this invention — the solution of the solvent (c) containing a thermoplastic polymer (b) is 
obtained for and (Ha) in process. The solution obtained here is suitably divided further into a solvent (c) and a 
thermoplastic polymer (b) through processes, such as distillation under the filtration through a mesh, a filter 
cloth, etc., centrifugal separation, ordinary pressure, and reduced pressure. Moreover, reuse of the solvent (c) 
and the thermoplastic polymer (b) which were separated may be carried out as a thermoplastic polymer which 
serves as a washing solvent and a sea component, respectively. Moreover, although a thermoplastic polymer (a) 
is intermingled in a recovery thermoplasticity polymer (b) and each thermoplastic polymer may be intermingled 
in part in a recovery solvent (c), if it is the range which does not pose a problem in process or in physical 
properties, it is also possible to use it as it is. 

[0038] Furthermore, the solvent (c) used by process (**) is also removable after permuting by the low-boiling 
point organic solvent and water which do not dissolve a polymer (a) beforehand. 

[0039] this invention — the above-mentioned process (**) — although it makes it indispensable to perform - 
(Ha) in this order, it is only these processes, a degree of sphericity is fully high and particle size distribution can 
obtain a mono dispersion narrow polymer particle, as long as it is required, it may be made to perform 
classification processing before and after solvent removal (for example, after termination of process (**)) and 
before operation of a process (Ha), and/or after process (Ha) termination further. 

[0040] namely, process (**) of this invention — as a result, since the thermoplastic polymer (a) of the spherical 
particle obtained by - (Ha) may contain in part the big and rough particle which is not spherical, it can perform 
classification processing if needed, the condition dried although this classification processing was performed 
using a mesh etc., and the condition containing a solvent — it can carry out also in any. Moreover, Ushiro s 
classified residue is reusable as a raw material for melting kneading again. 

[0041 ] In removing a solvent (c) from the mixture which consists of a polymer (a) and a solvent (c), it is based 
also on the amount in which a solvent (c) is contained, but the means of hot air drying, reduced pressure drying, 
a spray dryer, etc. is employable, for example. 

[0042] process (**) of this invention — in case - (Ha) is performed, initial-complement addition of the various 
additives, such as a pigment, a color, an antioxidant, an unguent, an antistatic agent, a plasticizer, and a 
compatibilizer, may be carried out if needed. It is more desirable to add especially an antioxidant also from a 
viewpoint of coloring prevention and degradation prevention of the last polymer (a) impalpable powder, and 
reuse of a thermoplastic polymer (b). A hindered phenol system, a hindered amine system, the Lynn system, a 
thiol system, etc. are suitably chosen by the class of thermoplastic polymer to be used, and an anti-oxidant 
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may* be used together. Moreover, it is also possible to raise dispersibility and a fluidity by making the end of 
superfines, such as a silica and an alumina, adsorb or adhere to the front face of the obtained spherical particle. 

[0043] In this invention, the particle powder of the thermoplastic globular form polymer (a) of the specific 
particle diameter of arbitration can manufacture more easily. It is made mean particle diameter and, specifically, 
can become specific particle diameter in 0.1-500 micrometers, a not much fine ultrafine particle — the inside of 
atmospheric air — as dust — floating — easy — not much large — an extensive example — a use application 
— as it is — applying — **** — it is ** and it is useful that it is the above-mentioned range. 
[0044] The thermoplastic polymer (a) grain obtained concretely can define whether it is a globular form particle 
by the practical use degree of sphericity of WADERU. It is the value expressed in the ratio of a diameter of 
circle with an area equal to a grained projected area, and the minimum diameter of circle circumscribed to the 
projection image of a particle as the practical use degree of sphericity of WADERU here. 
[0045] The practical use degree-of-sphericity measuring method of WADERU is performed as follows, for 
example. First, on slide glass, a polymer (a) grain is distributed so that a suitable amount, **, and each grain 
contact or may not lap mutually. These grains are copied out for a scale factor suitable on a CRT screen with a 
video microscope (product made from KEYENCE). The diameter of circle corresponding to an area equal based 
on the measured value of projected area is computed. 

[0046] On the other hand, photograph projection of this CRT screen is carried out as it is, and it asks for the 
minimum diameter of circle circumscribed to a grained projection image from a plot. It calculates about 100 
grains from which the value of the above-mentioned ratio was chosen at random, and the average is adopted as 
a degree of sphericity. 

[0047] Therefore, the degree of sphericity 1 .00 of WADERU means a true ball, and whenever [ indeterminate 
form ] will increase as a value becomes small. With [ the degree of sphericity of WADERU ] 0.75 [ or more ] 
generally, it can consider that the particle is a globular form, but as for the degree of sphericity of the polymer 

(a) grain manufactured by this approach, 0.80 or more values are shown. Therefore, it can be called a globular 
form particle. The fluidity of particle powder becomes better, so that a degree of sphericity is high. 

[0048] On the other hand, standard deviation is mentioned as a characteristic showing dispersion in particle 
diameter. However, this value cannot be simply compared, when mean particle diameter differs. So, in case 
dispersion in particle diameter is compared, the value which **(ed) standard deviation with the arithmetic mean 
value of particle diameter, i.e., relative standard deviation, (coefficient of variation) can be used. Approaching 
mono dispersion is shown, so that this value is close to 0. Manufacture of a 0.3 or less relative standard 
deviation particle is possible by this invention approach. 

[0049] The spherical particle of the thermoplastic polymer obtained by this invention can be used suitable for 
the directions of various kinds, such as a coating, a charge of powder coating material, catalyst support, an 
additive, and cosmetics. 
[0050] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is explained based on a suitable 
embodiment. Although the suitable embodiment of this invention can be carried out by combining all the 
desirable conditions of each technical matter in which it explained to the detail above, specifically, it is as 
follows. 

[0051] the thermoplastic polymer (b) of incompatible different species [ it /the thermoplastic polymer (a) of 
crystallinity first, and ] — a (aMb) weight ratio — it chooses so that it may be set to =1 0 /90 - 70/30, and 
preliminary mixing is carried out in that of the heat history, or the condition of not starting. 
[0052] Subsequently, it is process (b) more than [ from which melting kneading is carried out [ degrees C /of 
minimum temperature which both a polymer (a) and (b) which both polymers can pyrolyze easily fuse /+5 ] for 
10— 60 minutes in +50 degrees C, and the resin constituent with which a dispersed phase (island) and a polymer 

(b) have the sea island structure which a polymer (a) becomes from the polymer alloy of a matrix phase (sea) is 
obtained. ] . 

[0053] Do not dissolve the resin constituent which is the above-mentioned process (*#) and was obtained, and 
a polymer (a), but a polymer (b) dissolves. It is what can dissolve a polymer (b) by high concentration more at 
low temperature. And mixed churning is carried out and a polymer (b) is extracted until a polymer (b) fully 
dissolves the amount used as the weight ratio 2 with the thermoplastic polymer (b) of the solvent (c) which is a 
low-boiling point or high vapor pressure / I - 50/1 . In this way, the solvent (c) solution of the polymer (b) which 
the polymer (a) distributed which did not dissolve the polymer (a) but the polymer (b) dissolved in said solvent 
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(c) is obtained. From this solution, the polymer particle currently distributed is carried out a ** exception. It is 
process (b) more than [ that washes the humid cake of the polymer (a) carried out the ## exception with a 
solvent (c). ] . 

[0054] In this way, by drying the humid cake of the obtained polymer (a) particle at temperature lower (when 
the melting point not existing) enough than the melting point or the glass transition point of a polymer (a), it is 
made mean particle diameter, and has specific mean particle diameter in 0.1-500 micrometers, and 0.3 or less 
relative standard deviation and a degree of sphericity obtain the globular form particle powder of 0.80 or more 
polymers (a). 
[0055] 

[Example] Although an example is given to below and this invention is more concretely explained to it, this 
invention is not limited to this. 

[0056] The xylene was used as PP (polypropylene) and a washing solvent (c) as PBT (polybutylene 
terephthalate) and a thermoplastic polymer (b) as an example 1 thermoplasticity polymer (a). After carrying out 
homogeneity mixing of PBT(M -1 28; Dainippon Ink & Chemicals, Inc. make) 3kg, PP (J -1 06P ; product made from 
Grand Polymer) 3kg, and the 10g (lrganox-1010;Ciba-Geigy make) of the hindered phenolic antioxidants with a 
Henschel mixer, melting kneading was carried out at 240 degrees C with the biaxial extruder of 35mmphi, and 
the pellet was obtained. 

[0057] This pellet 200g and xylene 2kg were put into the autoclave of 4L, and heating churning was carried out 
at 130 degrees C for 1 hour. After filtering contents at the time of heat, the shower ring was carried out by 125 
more-degree C xylene 1kg. 

[0058] Reduced pressure drying of the residue was carried out at 50Pa and 80 degrees C for 5 hours, and 95. 3g 
of polymer powder of a 200-mesh screen pass was obtained. The obtained powder checked that it was PBT by 
IR analysis. Measuring the particle size distribution of this particle using Horiba laser diffraction scattering type 
particle-size-distribution measuring device LA-500, that mean particle diameter was 3.1 micrometers in 20.1 
micrometers and standard deviation. Furthermore, powder was observed with the optical microscope and it 
checked that a particle was a globular form. 

[0059] Except having used PP (J-106P)4kg as PBT(M-128) 1kg and a thermoplastic polymer (b) as an example 2 
thermoplasticity polymer (a), the same actuation as an example 1 was performed, and 38.9g of polymer powder 
of a 200-mesh screen pass was obtained. 

[0060] The obtained powder checked that it was PBT by IR analysis. Moreover, the mean particle diameter 
measured using Horiba laser diffraction scattering type particle-size-distribution measuring device LA-500 was 
1.8 micrometers in 6.2 micrometers and standard deviation. Furthermore, powder was observed with the optical 
microscope and it checked that a particle was a globular form. 

[0061] Benzyl alcohol was used as an example 3 thermoplasticity polymer (a) as PBT (M-124; Dainippon Ink & 
Chemicals, Inc. make) and a washing solvent (c) as PP (B -105; product made from Grand Polymer), and a 
thermoplastic polymer (b). PBT4kg, PP 1kg, and lrganox-1010 After carrying out homogeneity mixing of the 10g 
with a Henschel mixer, melting kneading was carried out at 245 degrees C with the biaxial extruder of 35mmphi, 
and the pellet was obtained. 

[0062] This pellet 200g and benzyl alcohol 3kg were put into the autoclave of 4L, and heating churning was 
carried out at 140 degrees C for 1 hour. After filtering contents at the time of heat, the shower ring was carried 
out by 135 more-degree C benzyl alcohol 1kg. 

[0063] Reduced pressure drying of the residue was carried out at 30Pa and 50 degrees C for 5 hours, and 39. 2g 
of polymer powder of a 200-mesh screen pass was obtained. The obtained powder checked that it was PP by 
IR analysis. Moreover, the mean particle diameter measured using Horiba laser diffraction scattering type 
particle-size-distribution measuring device LA-500 was 1.5 micrometers in 5.7 micrometers and standard 
deviation. Furthermore, powder was observed with the optical microscope and it checked that a particle was a 
globular form. 

[0064] Except having used PBT (M-124) and 3.5kg as an example 4 thermoplasticity polymer (a) as acid 
denaturation PP (MH-250; Dainippon Ink & Chemicals, Inc. make) 1 .5kg and a thermoplastic polymer (b), the 
same actuation as an example 3 was performed, and 52.6g of polymer powder of a 200-mesh screen pass was 
obtained. 

[0065] The obtained powder checked that it was the acid denaturation PP by IR analysis. Moreover, the mean 
particle diameter measured using Horiba laser diffraction scattering type particle-size-distribution measuring 
device LA-500 was 0.2 micrometers in 0.7 micrometers and standard deviation. Furthermore, powder was 
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observed with the optical microscope and it checked that a particle was a globular form. 
[0066] in addition, the impalpable powder of the thermoplastic polymer (a) obtained in each example — each — 
0.3 or less relative standard deviation — it is — the degree of sphericity of WADER U — 0.90 or more — 
substantial — true — it was spherical. 

[0067] Coarse grinding of the example of comparison 1PBT (M-128) was carried out with the hammer mill, it 
pulverized by micro PARUPE riser - further, and the PBT powder of a 200-mesh screen pass was prepared. 
The mean particle diameter measured using Horiba laser diffraction scattering type particle-size-distribution 
measuring device LA-500 is 12.5 micrometers in 23.8 micrometers and standard deviation, and the configuration 
contained impalpable powder 0.2 micrometers or less so much by the indeterminate form. 
[0068] Example of comparison 2PP (J-105P) lOOg and xylene 1kg were put into the autoclave of 4L, heating 
churning was carried out at 130 degrees C, and PP solution was prepared. After that, under high-speed 
churning, benzyl alcohol 2kg heated at 130 degrees C was added, and PP was deposited. 
[0069] although reduced pressure drying of the residue was carried out at 30Pa and 50 degrees C for 5 hours 
and 72.9g of polymer powder of a 200-mesh screen pass was obtained, after cooling under churning and filtering 
after that — as a by-product — about 1cm — fibrous — much PP (s) were also obtained. The mean particle 
diameter of the powder measured using Horiba laser diffraction scattering type particle-size-distribution 
measuring device LA-500 was [ 10.7 micrometers and the standard deviation of powdered mean particle 
diameter ] 4.5 micrometers. Although powder was furthermore observed with the optical microscope, a particle 
is an indeterminate form and contained many impalpable powder 0.2 micrometers or less. 
[0070] 

[Effect of the Invention] According to the approach of this invention, spherical particles, such as a 
thermoplastic polymer with it difficult [ to be stabilized and to obtain a spherical particle ] especially high 
engineering plastics of solvent resistance, and thermoplastic elastomer, can be obtained comparatively easily. 
Therefore, it can be supplied economically stable again. Moreover, the spherical particle of the thermoplastic 
polymer obtained by this invention can be used suitable for the directions of various kinds, such as a coating, a 
charge of powder coating material, catalyst support, an additive, and cosmetics. 

[Translation done.] 
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14. flittfy9^». &<i>£fll. 
BE, ^Tr©£S4F©&IBXgt>1!tjE. z&BTF-C©S£ 
&X«^*>>6£e«). »*». &#©!£*iXg©*-CJ:l,> 

v- (b)#S£l?? L/ . #*©&TiJgS14tf y v- (a)©ttft^ 

[0 03 7 ] *^©X!i (a) RZ? (^) ©xetnc 
it, flaJ^tt^y-7-Cb)?r^giiCc)©ig^^6n 

5 0 ccr»6ti/c^«. »jS(c«S6«: J < 

^gtsn/c^coRa'^pJMtt^y-? 

yv-CbJtbCC-SKSlnJiittJKyv-Ca)**, 0JR^ 

^©^s^ffl-rsci^Bitfer-*?.. 

[0 03 8 ] 5 6CC, IS (a) vmWci&m (c) 
«. (a) *«»Ofet»®i»^flMg«-fr*«: 

^i*S^b'C35>6l^*t--i > C t bX-Z 4= 

[0 03 9] *^BJ«, ±»BX?I {■<) ~ (^) ^C© 

HWf^Ci^Itl, cti6xa©*-c. *»tc» 
jf$s*5fii < . tt^a»ff >*»»©# y v-mt 

o*/x«xn (^) ^T^tc. ^m^a^sictf^ii^ 

[0 04 0] BP*i, 2tc^HJ©Xa - (/n) tCio 

r» ehfcswutt-foiii^iaatt* y -7- ca)« , mm 
'i««:ifi:Dr^««itt*tT5ci*!-c#4. c© 

[004 1 ]^'jv- (a) i^jK (c) i*>6*4« 
^5^6, (c) ^^*-r.S4C^fcor«. 

(c) ©^^n^Hic^cfcSA^, MAtflRHKM. «BE 
ttML ^^U-F^-Y-\»-tf©*©4»ffl"C#S. 

[0 04 2] **|B©IS (V) - *ff^R5. ^ 

(a) m.w3i<DM&m± j p-£<m±p. fmm\t*v-7 
-(b) ©«fuffl©*iS*6*>»iA&^*j»in,». m 
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ifflj&Ml*. t x y-JU^ t FT 5 

>*. !/>*, gJS-rs^Sfxtfy v 

fc, f#6nfc&tK^1^F©Sl®&c. ^'jx&Tfrs.i-m 

[004 3 ] *^BJr«, ffig©#Sfi^S©«JI5©& 
al^tt^ >J v- ( a ) ©»»■?■»***. cfc <3 ®Blcm& 

ju*w«ctt. ^tt^F-aecur. o. 1-50 
o v m(D&MT&mfti-m± ft satc-r * c <t *s-r# 
**offfl*»t»a«tt^«. or** 

mmL< <ft-5>©T\ ±f3Lfci5H-C*^Ci«*ffl-C 
[0044] JM*WK»6ftfcJRnIffltt>i< 'J v- ( a ) 

«*c!>ttigfliK>«rs«/i>n©iia4©Jt"c«sn* 

[004 5] -7-7-"JKDHffl^Ki'J5ta»F!lx«^CD 
v- (a) ffl*©tfoWBSec»J»Ufc 
tvOn^:-^ (KEYENCEttS) fcJ:«5. C 

[0 04 6 ]-*, C©CRTBffi**©**2Wt«H2 

u «ios*«{cii-«-r5«/hRoflis*f^iaj:*)*«e> 

[004 7] t/fe*5^t7-fJKD»iKSl. OOiB 

o. 7 5fiU:-e**i«. ^<ofifWi*^tct*s 

*M!CtMlfc^'Jv- (a) t£<D3$7& 
mtO. 8 0«±©I4*t. Kit, »B«Kt-?-4t» 

H^ft*. 

[0 04 8 ] ffr?«©tf 6 r?S U 

4tt**tH#s. c©ff#0Ka<,^a ja-?< 
mtm-r. *»w*scc<t»jffi*fawwiao. 3jwt© 

[004 9 ] £?T*6ftfclMffnBtt# 'J ^~ 
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[0 0 5 0 3 

[&W©HJ6©7$!S] ^tC*^W©Hft^!S*Wjift|l 
jSMW«c*-3«r»T«MBr*. **69J©*K8fc3BI«HI 
tt. .kE-CSBBUCBMB bfcSJKWfiB**©*? * 0 U>3M* 
4*rtt^-j-ftci«:j:or*J6i!Ite-c*4*s. Attn 
&c«, iX©a*)-c&-5. 

[0 05 1 ]$ nS«tt©*?raitt# ') "7- ( a ) i t 
**ii«*«S©»li©l!lRHBtt#y^- (b) 
10 (a) / (b) SSifc= 1 0/9 0-7 0/3 0£ft£ 

[0 0 5 2 3 #»J ^-©W*jW»#»1/«C< 

U. #yv- (a) SCf (b) ©H#jM»»-$-**ffiffl. 
g+ 5W^+5 0 °C©teffl-C, 10-60 ftWm&M 
ML-C. tfV-?- (a) tf&fttl (A) . #']7- 

(b ) F '] »; ?*fB («) Ol^-Ta-ZK^ 

20 [0 0 5 3 3 ±131*1 ( ) t?» ttimms&ht . # 'J 

(a) *yy- (b) ^sarrs. «t 

9<giBT?#yv- (b) ©**<t*)*i«lSr»IBUl*4 

&©r * o -c . *»o<a»jSX«W3i«ET * ^mm 

( c ) ©i&pj^tt# 'J (b)i ©SStt2 / 1-50 
/li&SIil:, jJOJ-?- (b) WltfrtemMTZ* 

■c. i^asit, #y^- (b> *amir*. cu 

t, =i<y-7- (a) «»WL/r*i6-r. *'J7- (b) 
©*#WE*« (c) «c*JBL,/c. #'J^- (a) 
ffclstoK <J ( b ) ©jg*K ( c ) 

snfc^yv- (a) (ofifl*--**, (c) -cm 
»-r& cam (o) . d . 

[0 0 5 4 3 c ; 5L,-cf#6nfc*;y-v'- (a) c&lsH 1 © 
M?S^- * 4. ( a ) ©ifc&Xtt*^ ^ (S»j$. 

<h*jS#i?«eu ftt>*»^> «fc o *^wc«c»«utc«s«i-r 

SCiCCcfcO. ¥i^«^-atCLr. 0. l-5 0 0 wm 
©«SB-C»5tsp«W4-7-S*#l/. ffiMWMBIfeO. 3J-X 
T*-^»a»* 0.80 ^±©*f 'J v- ( a ) cDS<JfJf^ 

40 [0 05 5 3 

[0 05 6 ] ^JSPl 1 
»nIffltt>J<y^-Ca)<bL.-CPBT (^^fl/>rl/ 
^"51^14^ y -r- 03)4 LtPP Crf< V 

PBT (M- 128; ±B^-{ > + ft^I^ (1*) «) 
3 kg, P P (J-106P;^7>F*'Jv- <#) 
H) 3 kqSyt >3f- x ^-^*||fbl»JOB (Irqa 
50 nox-1010; 5- • (W) Si) 1 0 g^^>i^x 
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JUS btcm. 3 5imi*(D2ISffHi««: 

r 2 4 0 c CT'f§B&g$i L,T--< U- ? h 7c. 
[0 05 7 } C©-"<b y h 2 0 0 gSO'+V U> 2 kq£ 
4 L©*- h £ Ix-^tcAn. 1 3 0'CKir lB$P^)fjn^ 
S8$Ofc. |*f&i»*JKB**»UfcSL 36tC 1 2 5*C© 

[0 05 8 ] «*4 5 OPa, 8 0°CKT 5 B#Ra?s£JE?S 

5. 3 g^JSfc:. ehtcffimt I R^Wtcr, PBT 

ffiV— !f-H»ftSsa.SCBK»*«l^«L A - 5 0 0* 

ffll^TSUgU -e©W«t2 0. Um, 

3. 1 izmr*ofc. 3%{C«*** :! S 6 8WRi*'C«B!f 

C0059] mmm z 

^Itt*'J-7-(a)iUrPBT (M-l 28) lk 
a «tnJ3JBtt>J< ';v-(b)iltPP (J-106P) 4 

00^r>a^i"J- >;SX©# V 3 8. 9 g 

[0 06 0] f#e>ttfc*95fittl R^wtcr. PBTt?* 
£C£*ffiiSl,A:. *fc. JWMWSJrU— tf-HSffJtSL 
SCI4a^«3e«B L A - 5 0 0 *Jf OTttjed ft7c¥ 
6. 2jjm. 8umT?$>-?tc. 

[0 06 1 ] Xflt0H3 

IfeBl^tt^'J v-(a)tltPP (B-105 ; 
K*-;-?- («) ») . JKHOSBtt* y^-Cb) "CP 
BT (M- 12 4: AH#^>4{b^im (**) S3) . 
flt&i@f&(Ot Lt^V^T^^-^^^/c. PB 
T 4 ko. P P 1 kqStflrqanox-lOlO 1 0 g *^>->*. 
;U5 +-9--t?«3— S^OfcS. 3 5nm*CD2 WffUJtiiC 
r 2 4 5 •crsftiRiW or^. V -j V *f#fc„ 
[0 06 2 ] C<D^U v 120 0 gS^'O^r^a 
-JU3kg*4 L©*- b ? 1 40'CKT 

1 3 5'C0D-^>> S JUT^3-^ 1 kcfCV-? V-'J 

[0 06 3 ] £IS* 30Pa, 50 "OCT 5 B#p B 1j)SJE$£ 
**U 2 0 0> ?i'aX* l J ->;**©# y -v>-J&5fc 3 
9 . 2 g fc„ fS f>hfc»« I R^Wtcr, PPt 
&&C<L*56tSL7c 5 Sfc. S»«fBJfU- tT— fsi*TfSt 

sLstaafi^»j«36«L a - 500 zm^-cwfestitc 

5. 7jum, WVflttl. 5MmT-£>o 
fc. S6tC»3fc*:*i£W»«rW£U tt^F-jWER^-C* 
•St i^WiiSUfc., 

[0 06 4] mum* 

i^ltt^yv-cajiuritttpp (mh-2 5 
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0 ; *B*-r>=Mt3SI* (80 8) 1 . 5k q> «IrF^ 
tt*'iv-(b)i L/T P BT (M- 1 2 4) , 3. 5 kq 
£JBt>fcC <LJSmtt*&S0i|3 <hl§i«cDgl^*tfCK 2 0 
Ojt •jisz.X'? V-ls<>*Z.<D#>) v-f&*5 2. 6g£ 
fife. 

[0 065 ] »6n/c«S^« 1 R##f«:-C. 8^14 P P 
USL^g^®J)E^gL A - 5 0 0 ^fflo-tS'JSEi* 

tcw-mnmit. o. 7w, «*£{imo. 2am?io 

10 fc. S6(C»**^B8»«I"C««L. te^a^JBT* 

t o o 6 6 ] ft, saawHmfcfcpjfflttsi* -7- 
( a ) ©»»*ttt > -rn & . tmmmmm o . 3 «t 

/c 

[0 06 7 ] ifc^Fd 1 

PBT (M-128) $6 

tts ^D^';u-<7-r-»f--c^!i&^ur 2 0 0 > ? 

?y -^©PBT^i^-iiBl/ft:. ««MHf¥Br 
20 p _ If - HJf t&a^e^ffi«iJ3£^« LA-500%ffl 
^TiSK$nfc¥^aili. 2 3. 8(im, 1 
2. 5(imt-*»), 0. 

©$R*&5fc*^s(c^A,-ci,»rc. 

[0 06 8] tb®0d2 

PP (J - 1 0 5 P) 10 0 gRO'*->U"> 1 kq* 4 L 

©*- h * u-^cAh, l 3 0^ccTJ5nlSfc«J$LPP 
&K&iMLft:. .*©aj«ia8BrF. 1 3 0 -cccatfRo 

30 [0069] *©««anR&SJu 6&Ltc&. 

3 0 Pa. 5 O'CtCT 5B#|SlifflE$£«iU 2 0 0^v> 
a Xi"j->A^©#yv-tJ*72. 9 g*fSfc*i. 
MiJ^tli Ur 1 oriBlSOlttNIKP P *>*»»6*i/c. 

mmmim la- 
5 0o*fflt»r»j3£3n3fc»5K©3pj^ittaB. m*©^ 

te|^«10. 7jtm, W1IJ4. 5um-C$>-, 

«T*»)0. 2 MmJitT©^* ; l:^<^-C^fc 0 
[0 07 0] 

40 [^n©^] 3jc*iB©^Fffi«c«j:n«, stwae^- *s 
^itt©is^i>i?-Ty>^7'5'^^ y 47, iftpj^tti 
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